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DECLARATION OF DAVID McHUGH UNDER 37 CFR 1>132 

I, David McHugh, declare as follows: 

1 . I am presently the Regional Sale Manager of Ray-O-Lite, Inc, including the State 
of Florida. I have been associated with the commercial sale of highway pavement markers for 
five years. 

2. I have read and am familiar with the outstanding Office Action, Paper No. 
20040730. Additionally, I have read and am familiar with the references U.S. Patent 3,332,327; 
U.S. Patent 6,325,515; and the Internet article entitled "Acrylic (Polymethyl-Methacrylate) 
Specifications" encompassing three pages and dated 1999. It is my understanding that the basis 
of the rejection of pending claims 1, 3-20, and 22-25 in amended form is that since polymethyl- 
methacrylate has previously been used to make road marker shells and that the specification 
article recites a broad range of flexural strength and modulus encompassing the narrower 
claimed range, that claim limitation as to values of flexural modulus and strength are inherent. 

3. I state that the present invention as embodied in independent claims 1,13 and 20 
having limitations as to tensile strength and flexural modulus affords a reflective pavement 
marker that has an operable lifetime that far exceeds that of pavement markers formed from a 
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polymer not satisfying claim limitations. My statement is based upon the information found 
below in Paragraphs 4-8. 

4. A reflective pavement marker made according to the limitations of independent 
claims 1 and 13 was designated as marker AA-ARC II-FH, specifications for which are provided 
at Appendix A. The AA-ARC II-FH marker specifications note that the reflective lens and shell 
are molded of a specially formulated optic grade methyl methacrylate designed for impact 
resistance consistent with the claim limitations. 

5. The AA-ARC II-FH marker produced according to the pending claims was 
submitted to the Florida Department of Transportation for testing according to Section 970 of 
Florida Test Specifications that include Florida Test Method Designation FM 5-566 and Federal 
Specifications FF-1825A. The Florida test methodology Section 970 is provided at Appendix B 
and includes performance requirements, definitions and product acceptance criterion. 

6. A list of qualified products approved by the Florida Department of Transportation 
is provided at Appendix C. The reference found for each of the samples tested under "Other 
References Pertaining to "S970" relates to testing under Section 970 as detailed in Appendix B. 
In the qualified product list found at Appendix C only our marker AA-ARC II-FH received 

no limitations except that "For Use Only On Projects Let 01-2001 Or After" while others had 
only conditional approval and Class B status. According to Section 970-1.2.1, Class B status 
corresponds to a permanent marker having long life (greater than six months) and a hard 
abrasion-resistant lens. None of the other markers tested were without conditional approval 
designation and were approved only on a conditional basis. The Ray-O-Lite® square shoulder 
marker having the GPL number S706-0101 is a marker with which I am familiar and would 
satisfy pending claim limitations with the exception of not having the tensile strength or flexural 
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modulus requirements of the pending claims. The Ray-O-Lite® square shoulder marker was not 
able to attain approval as a Class B marker. Additionally, the luminosity of a marker made 
according to the present claims satisfied the luminous intensity requirements according to Florida 
Specification 970 after two years of field performance testing, as shown in Appendix D. 
Subsequently, AA-ARC II-FH received full approval with the only exception being its use only 
on contracts after January, 2001. No other marker tested to date has yet to achieve this level of 
performance. 

7. In my opinion, the ability to satisfy the Ixmiinous intensity requirements of Florida 
Specification 970 resides in the ability of the shell to withstand deformation and breakage over 
the field performance test life so as to preclude environmental contaminants such as dirt and 
water from degrading reflectivity of the marker. I attribute the ability of the AA-ARC II-FH to 
pass the Florida Specification 970 requirements, as stated in the specification sheet provided at 
Appendix A as being the result of the use of an optical grade methyl methacrylate having the 
claimed limitations of a tensile strength greater than 10,000 pounds per square inch and a 
flexural modulus of greater than 450,000 pounds per square inch. I base this conclusion on the 
fact that the Ray-O-Lite® square shoulder marker has a similar construction, yet the polymer 
shell does not meet these claim limitation. 

8. In the claimed invention, the determination that this combination of tensile 
strength and flexural modulus was necessary to achieve impact resistance suitable for producing 
a permanent pavement marker resulted from the testing of a large number of possible 
polyacrylates and polycarbonates. Of all the polymers tested to form shells, only those that had 
both a tensile strength greater than 10,000 pounds per square inch and a flexural modulus of 
greater than 450,000 performed adequately. As I can point to no other difference between 
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marker AA-ARC II-FH and the other markers tested by the Florida Department of 
Transportation that did not receive approval as a Class B marker. I believe this difference lies in 
the shell being formed of a polymer having tensile strength and flexural modulus as claimed. 

10. Based on the above considerations, I believe that combining Heenan, Coderre and 
"Poly(Methyl-Methacrylate) Specifications" does not lead one to the critical limitations as to 
tensile strength and flexural modulus according to the claimed invention. 

11. I declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and that these statements 
were made with the knowledge that willful false statements and the like so made are punishable 
by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code, and 
that such willful false statements may jeopardize the validity of the application or any patent 
issuing therein. 

_/David S, McHugh/ 

David McHugh 

Date: _February 1, 2005 
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Pac Tec Inc. 

Ray-O-Lite® AA-ARC H-FH 
Reflective Pavement Marker 



Materials: 



References: 



Laboratory 
Tests: 



The r^ecdve lens ajul shell is molded of specifically fomuilated optic 
grade methyl m€thciylate designed for impact resistance. The lens is 
coated with an optically cli^ haid coat for abrasion re^stance conforming ^ 
to ASIM D 4280 for hard-siurfiu:ed maricers. 

The fill material shall consist of inert themiosettiiig c«mpouiul with fiUer 

deigned for impact and wear resistance; : ^ * 

The internal shell is coated for piotectipp^irom moisture with a primer 



resui. 



ASm D 4280 and Flcirida Test Method Dewgnation E\f 5-566 da^ 
Segnember l, 2000, Federal Specifications FF-1825A Wool and Gauze 
Metalfic. 

Compressive Strwigth - ASTM D 4280 Section 9.3,2 

FlBxural Strciiglli - ASTM D 4280 SecHoos 9.3. 1.1; 9.3,1.2; 9.3.1:3 

Coeffident of Luminous Intensity - ASTM D 4280 Sections 9.2. 1 ; 9.2.2 

Lens Impact Strenglh - ASTM D 4280 Sections 9.5.1; 9.5.1.1; 9.5.1.2 

TAle 1 Coefficient of Luminous Intensity- ASTM D 4280 

Resistance to Temperature Cycling - ASTM D 4280 Sections 9.S.2; 9.5.2. 1 



MED-A-SAFE • RAY-O-LITE 
PALM-N-TURN 



970 MATERIALS FOR RAISED RETROnREFLECTIVE PAVEMENT MARKERS 
AND BITUMINOUS ADHESIVE. 

(REV 11-14-02) (FA 12-1(M)2) (7^13) 

SECTION 970 (Pages 91 1 and 912) is deleted and tbe following substitiited: 

SECTION 970 

MATERIALS FOR RAISED RETRO-REFLECTIVE PAVEMENT 
MARKERS AND BITIIMINOUS ADHESIVE 

970-1 RAised Retro»Reflectlva Pavement JVlarkers. 

970-Ll Composition: The Tnarke r ahall consifik of matcrii*l« confomung to ASTM D 4280. 

97(^1 J Fbysical Beqoiremente! llie ph]}^ 
r^uiiements of ASTM D 4280. Laboraloiy and 

meet the requirements ofASTMD 4280 and inclj^^^^^ ' ' • .::- ::^yPM ^13 

The niTiiiTTmm area of each reflaS w ilu» slu^^ lie iniaimim'^ 

base size shall be 12 in^ f7,750 mm^]. 

970-1^ J Designation of Marker Type, Color and Classtacattbii: The niaiker 

description shall be in older of typc^ color and reflective suifacc condition in accordance ^th ASU!M !>. 

4280 and the following chart. 



RPM Class 


Class 


Description 


Expected Normal Service 


ASTM Surface Pe^^tion 


A 


Tcrnpotskiy niatker 


- Up to SIX months^ '-'^y '. I 


none 


It 


Pciiuoncnt masker 


Long lite 


hard abrasion resistant lens 


D 


Work zone marker 


Per nrojeci Teauiicmcni 


none 


H 


Temporary woitk zone 


Uo to five davs 


iSsm& 



970*1 J Perforniance Requirements; The RPM ^all meet tlie perfonnance itiquirements 
specified in ASTM D 4280, Section 6.2, for luminous intensity^ flexurdl strength^ compressive stidiglk^ 
resistance to crackii^ and tbennal cycling, as modified hcnein. Test me^od FM 5^566 win be used to 
evaluate madcerpcrfomaancc, ; 

970-13 J Class A Markers: Meet the coefficient of lumtnous&tensity requirements of 
ASTM D42ftO. Abxadon tteatmcnt is not teqiured for Class A Mmkers. 

970-1 Jp2 Class B (Abrasion RcststaUt) Markeni; Meet the ooefSoient of hmnnoua 
intensity requirements of ASTM 4280 after abiiusion. Each rnarkcr i^hall be maiked as abrasion resistabl 
by die manufacturer. I ^. r 

970-133 iDHservlfse Mmimum Reflecctvelntensi^^.r^c Class Kreflecttvo pavcmisnt ^ 
maiker sb^U xetain a nubodbtnum coefficient of luminous intensity for 12imonihs of not less tiian 25% of the 
values i^hown in Table 1 of ASIM D 4280. and ainininmm liminGtig;intbi:^ Of P4 cd/fc at Oic cpci of 
two years. 

^fJO-lA Application Properties: Application properties shoU meet rcqdrcmeii^ of Sectton 
706. ■ • •■" • ■ 

5»70-1.5 Paelsng^ and T^abeUng' Shipment shall be made in containers ivfaich ^ acceptable to 
cotmnon carriers »nd packaged in such a manner as to ensure delivery is in perfect conation. Each 
package sbdl be deariy marked as to the name of the manufactarer, type. color> quaiitiiy eticlosed and ^ 
date of mwuifoctuie. Show the designation of the maris;er in accordahcq iviflbi ASTM D 4280. ^ 

•:■*.■■•_ '• g 

... ......... ^ .... .. .. ...^ 



970-2 Bitumiiious Adhesive For Fflvement Markers. 

970-2.1 General: Bitununoua adhesive as leeommended by the tnaxker maou&oturer shall be 
uspd for bonding the markers to the pavement. ' ' 

970-2^ Spedflc Reaulremente for BUuoubdui Adheslves: The bituiimious adhesive sb^l meet | 
flie properties of adhcaiYcs per A8TM D 4280 Section Al, including filler-ficc and filler alone properties. 

971^2.3 Peritonnence fteqafremeno: The perfonnancc of the adhesive shall be detenrnnedii)' 
accoidaiice with the test methods listed in ASTNf D 4280. 



970-3 Froduet Acceptance on the Project. 

Aoceptance ^11 be^made in accord^ce with the requirements of Section 706. MaimfaoQivers 
seeldng evaluation of flieir product shall submit on appUcation in accoidancc with Section 6. 



REFLECTIVE PAVEMENT MARKERS 
SECTION 970 

MATERIALS FOR RAISED RETRO-REFLECTIVE PAVEMENT 
MARKERS AND BITUMINOUS ADHESIVE 

970-1 Raised Retro-Reflecdvc Pavement Markers. 

970-1.1 CoraposidoQ: The marker shall consist of materials ccmfDrraing lo ASTM D 4280 
970-1-2 Fbysdcal Requlremenbi: The physical size of the RPM shall confomi to the fequi^mcL 

Of ASTM D 4280. Labondoiy aaU field {samples for RPMs and bituminous adhesives shaU meet the f 

xequiranents of ASTM D 42^0 and include the following requirements: ! 

The mmimum area of each reflective face shall be 2.5 in' [1,600 ram^l. The minimum 

base ^e shall be 12 in^ {7,750 mm^. 

970-1.2*1 Dealgoatioii of Marker Type, Coler and ClaasiScation; The maikCT 
de5criptj<w ahaJI be in order of type, color and tefleotive surface condition in aceordanod widi die 
following charts. 



3PM 



RPMTvDe 




A 


2wavieflecdve 


1 color 




B 


1 way reflective 


1 color 




0 


1 way reflective 


2 coloiB (one way teOecdve with nonreflecting \^ite surface o 

opposite side 


D 


E 


2 wayrefleclive 


2 colors 








Rcfiociivc Pace Color ■ ' ■ 




Color 1 Wbiie | YeJlow 


Red Blue 






Code 1 W 1 Y 


R B 


& 






RPM 


Class "/.!:'•;?"•■;:• ":'"t: ^mm™*^ 




Class 


Description 


Expected Noxmai Scsrvicer 




A 


TempoaraHy mm^er 


Ud to months 


none 


B 


Permanent marker 


: • ■; Long life- i';-: 


H;^ iiani abxaston instant fens 


D 


Work zone madcer 


Pcrorojcctreauiremeht 


none"- • :"r:--=:r-ir.-^ 


E 


Temoorary work zon^ 


Up to live days < « 





970-1.3 Perfonnance RcqoireniCTts: The RPM shall meet the p^ontilanMi x«q^^ is 
specified in ASTM D «80 Sectioo 6.2 for coefficient of limunoua intensity, flexui^l $tnsistl> compressive 
Strength, resistance lo cracking ana tlUennal cycling. Test method FM 5-566 shaU^be^plied to eC^j^ 
maikerperfbnnance. v: v:-;i>c.^: - • 

5^70-1,3.1 Class A marker^! Meet the coefficient of luminous intensity requirement^ of 
ASTM D 4280, which die abrasion treatment is not required. Class fi markers.(abrasion resistant) shall j 
meet the coefiicient of luminous mtensity reqimemen^ of ASTM D 4280 after afenasion and ^baSl be 
designated by the manu&ctuxer in accordance with ASTM D 42?C^.«.^.. . ^ 

97p-l^J2 IiF4«rvlce Miniiniim Refleedve Intcnslt^: The reflective paveincnit i^er ^ 
shaU rebun a rammuun coefGdent of luminous intensity for IS mon^^ oJ nol lias tiia^ 30% of the values 
Ahown in Table 1 of ASTM D 4280. Replacemem of paveme^n markers should be planned after die * 
coefficient ofluminousint^ity drops below 0:02 cd/lx. - ^ 
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SECTION 970 

MATERIALS FOR RAISED RETRO-REFLECTIVE PAVEMENT 
MARKERS AND BITUMINOUS ADHESIVE 

970-1 Raised Retro-Reflective Pavement Markers. 

970-1.1 ComposWoii: He matker shall consist of materials coofonning to ASTM D 4280. 

970-1 J Phyrical Requlrcmento! The physical size of the RPM sbaU confonn lo the i^quusmente 
of ASTM D 4280. Laboratoiy and field saiiq>Ies for RPMs and bituminous adbesives shall meet die 
requicements of ASTM D 4280 and include the following requirements: 

The nmiimum ares of each reflective face shall be 2.5 in' [1,600 mm^}. The minimum 
base size shall be 12 in [7,750 mm^. 

97M,2.1 Desigaatloii of Marker Type, Color and Classification; The mariter 
descriptioo shall be in order of type, color and »1h»ive sorfifiKcondition in accintlancerwit&^ihe ' " • - '>'^"'''' 
following charts. 





RPM Type 


A .. 


2 wayieflfictiye 


1 color 


B 


1 wayreflective 


1 coka 


D 


1 wayrefledtve 

• 


I colors (one way reflective with nonreflecting wbitc surftce mi 
QppositB side 


E 


2 wayrefkxniva 


2 colon 




Reflective Face Color * 


Color I mite 1 Yellow | Red Blue " 


Oreen 


Code 1 W 1 y 1 R B 


Q 




RPM Class 


' Class 


Descriptioit 


Expected Norma) Service 


ASTM&gfacgDeagiatiao 


A 


Temporary maiicer 


Up to 91% months 


iiooe 


B 


Pomument uuukftr 


Long life 


H, hard abrasion icsfstant tens 


D 


Woik zone marker 


Per project requireinent - 


none 


E 


Temporary woik zone 


Up to five days 


jDone 



970-1.3 Performance Requirements: The RPM shall meet the perfOToance requirements as 
specified in ASTM D 4280 Section 6,2 for coefficient of luminous intensity, flexuial strength, compressive 
strength, resistance to craddng and thermal cychng. Test method FM 5-566 shall be applied to evaluate 
m^er performance. 

910-13.1 Class A markers: Meet Che coeffidem of luminous mtensity requirements of 
ASTM D 4280, which the abrasion tveaimenl is not required. Class B raaikcrs (abrasion i^sistant) shall 
meet the coefficient of luminous intensity lequirements of ASTM D 4280 after ahmsion and shall be 
designated by the manufacturer in accordance widi ASTM D 4280. 

970-1 JJ In-Mrvice Mliilininn Reflective Intensity: The reflective pavement maiker 
sbaO retain a minimum coefficient of luminous intensity for 18 incmths of not less than 30% of the values 
shown in Table 1 of ASTM D 4280. Replacement of pavement markers should be planned after the 
coefBcient of luminous intensity drops below 0.02 cd/lx. 



FF-W-1825A Wool and Gauze. Metallic 
LABORATORY TESTS PROCEDURES 
3.1 Flexural Strength ^"^f^ ^^^-h.c^^t. 

3.1 .1 Condition markers in accordance with ASTM 4280. 9.3.1 .1 . 

3. 1 .2 Align marker with test equipment and apply load in acooidance with 
ASTM 4280. 9.3.1 .2 and 9.3.1 .3. 



706. ^^^'^ Applicatton Propertfes: Applicuion propenies shaU meet the requimnents of Section 

97a-lJ Fa^giDg and Labelliig: Shipiiiem shaU be nuide in cootaiAers which ate aocemable to 
co™n ram^ pacfc^ in such a nma^ as to ensure delivery is io perfect condition. EaiT 

'^cT' 'ype. color, quantity enclosed and date 

of manufecftne. Show the designation of the niarker in accordance with ASTM D 4280. 

'70-1.6 Certilteatltm; For initial product approval, the niaritermanufectur^ 
adhesive manufecturer shall furnish lo the Stale Materials Office a certified test report fiom an apmDved 
independent test laboratory that afOrms the materials meet all requirements specified. After initial produrt 
approval, the manufecmrer shall subnnt copies of this lest lepoit and verification in accordance with this 
speafication, Secnon 706 and FM 5-566 to the State Materials Office fra ongoing contracts If the results 
of tests performed on these products indicate faihue to comply with any specific tequinroent of the 
product or mdicate signiScantincoasistendes in material properties, new qualification tests may be 
requii*d for theparticulannaterial. Any marked yariati(a»Jjrwq.tlie original tesit values for ajnaterial will 
be considered sufiMeni evidence the composition and/or piop^ties of theinateii^^ ' ^ 

970-2 Bltumliious Adheslw For Pavement Markers. 

^^^2.1 General: Bituminous adhesive as lecommeoded by die matter manufacnuer shall be used 
for bonding the markets lo the pavement. TTie adhesive used shaU be a product mcluded on the Qualified 
Rnxfaicts List. ^ . 

970-2.2 Specttk ReqairemeDts for Blinmliioiu Adbestves: The bituminous adhesive shaU meet 

the properties of adhesives per ASTM D 4280 Section Al, including fiUer-ftee and filler alone profjerties 

970-^2.^PBrtonn8nce»eqtrirements;Theperfoimaneeofdiead^ ' 
accordailce with tbp test metfrods fisted in ASTM D 4280. 

970-5 Qmlified Prodnicts List (QFL). 

seeking apprwaTforalWsedRetro-Reflert^^^ 
a^ve« submit an qiplicaiian. Material Safety Data Sheet (MSDS) and certification ia accaidimce 
with 6-1. Finalacc«|ilani»wilfbebiBsedontestsand verificarion ina^^ 
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3. 1 .3 Check marker for cracking or breakage. 

3. 1 A Breakage or significant deformation per ASTM O 4280 con^itutes a 
failure. 

3.2 Compreeeive Strength 

3.2.1 Perfomi compreesive test in accordance with ASTM 4280. 9.3.2. 
SJ2JZ Check marker for cracking or breakage. 

3.2.3 Breakage or significant deformation per ASTM D 4280 constitutes a 
failure. 

3.3 Ck)effident of Luminous lnteri$ity:^ .^ ..g^ , 3 .- c v 

3,3.1 The Pre4est Conditioning of new marker includes preparing the 
reflective face of hard abrasion resistant lens Markers, Cfass B 
markers, in aocordance with ASTM 4280, 9,2.2 prior to Test Procedure 
3.3. The load specified in ASTM D 4280, 9-2.2 shall be applied 
continuously while rubbing across the face of the marker Irregular 
Shaped reflective surfaces shall have an equivafent load applied 
against the face while nibbing with the steel wool (approximately 63 
psi). 

Note 1 : No surface preparation requinad for Glass A- P and E nrarkers. 

3.2 Pretest conditioning of marKers removed flnom ihe field Includes 
performing Test Procedure 3.3 without any cleaning of reflective face 
for initial reading. Perform a second reading after cleaning the 
reflective face with water and a soft cloth. 

3.3 Measure the coefficient of luminous intensity in accordance with ASTM 
4280, 9^.l„ As suggested by ASTM 4280, a 30.S-m (loO-fQ test 
distance arrangement will take test precedence over shorter test 
distances. Average observed values for the coefficient of luminous 
intensity less than the values specified in Standard Specification 
Section 970 per each color constitutes a feilure of the marker. 

3.4 Color Measurs color in accordance with ASTM 4280, 9.4 
3.6 Resistance to Cracking 

3.5.1 Condition marker in accordance with ASTM 4260, 9.5. 1 . 
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3.5.2 Impact the reflective face of the marker in accordance with ASTM 
4280,9.5.1.1. 

3.5.3 Check marker in accordance with ASTM 4260. 9.5. 1 .2. 

3.5.4 Impact area shall exhibit only concentric cracks, any radial cracks 
constrtutee a failure, 

3.6 Resistance to Temperature Cycling 

3.6.1 Condition the marker in accordance with ASTM 4260, 9.5.2 

3.6.2 Inspect the marker in acconJance with ASTM 4280. 9.5.2.1, any 
cracking or delamination constitutes a failure. 

3-7 Number of Tests and Retest^ ■ t- 2"^y • 

3.7.1 The number of markers constituting a sample for each laboratory test 
is defined in accordance with ASTM 4280, Section 8. The sample size 
for field evaluation of new mari^ for QPL evaluation is listed in 
Sectton 4.2.1 below. The sample size for pfxqect product quality 
control Is five (5) markers. - ■■'■i^'v...:^:..^^.... 

3.7.2 Perform the tests in the order listed in accoifxlahce with ASTM 4280, 
Section 8. 

3.7.3. Retast failed samples In accordance with ASTM 4280, Sectk>n 8. 
4. FIELD EVALUATION - QUALIFIED PRODUCT LIST (QPil) EVALUATION 

4.1 Equipment 

4.1 .1 The equipment used for the evaluation of the laboratory tests and field 
evaluation shall be in accordance with ASTM 4280, 

4.1 .2 The equipment shall be used in accordance to the equipment 
manu^cturerss instruction manuals. 

4.2 Material Quantities and Labeling 

4.2.1 Class A, D and E markers: fifty (50) clear - btarik makers. 
4.2*2 Class B markers: One hundred forty (150) clear - blank markers. 

4.2.3 The manufacturer shall supply new markers from production line whidi 
have manufacturers=s name and model number and other required 
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designations in accordance with ASTM 4280, 4. Classification. 

4.2.4 The manufacturer shall inscribe permanent unique marker numbers for 
test data traceabHt^ on each marker 

4.3 Roadway Type 

4.3.1 The selected roadway for the field test shall be asphaltic concrete. 

4.3.2 The selected roadway shall not have any restrlcied flow of traffic 
during the duratkin of the field evaluation. 

4.4 Average Daily Traffic Count (ADT) 

4.4.1 . ADT of 8.000 to 12.000 vehicles per lane. 

4.4.2 Minimum of two unidirectional lanes^ ^ 

4.5 Application 

4.5.1 The RPMs shall be installed in accordance with Standard 
Spedficatians Section 706. 

4.5.2 The bituminous adhesive used 8hs|H be ^;QPL, product 

4.6 Test Site 

4.6.1 The field evaluation markers shall be installed in between and in-line 
with npmnally spaced permanent markers. 

4.6.2 The test site shall be approved by the Product Evaluation Department 

4.7 Duration of Test Evaluation 

4.7.1 Class A (Temporary) martcers • three (3) 'month field test 

4.7.2 Class B (Permanent) markers - two year field test 

4.7.3 Class (Work Zone) D markers - one (1) nionth field test 

4.7.4 Class (Temparaiy Work Zone) E markers (five day) - one (1) week 
field test 

4.8 Pf^Field Testa 

4.B.1 Each marker will be tested per Section 3,3 for the coefficient of 



4.8.2. 



4.8.3 



4.8.4 
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luminous intensity 
A random sample from the supplied markers will be talcen for 
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Ptens Pfapa»ation Manual. Vcriuttia I - EnoKsh 



1 0.1 1 Channelizing Devices 
1 0.1 1.1 Type ill Barricades 

Two Type III bamcades should be used to block off or dose a roadway. Whenever two 
barricades are used together, only one warning light is required on each barricade. 
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10.1 1 .2 Separation Devices 

Placing two lane two-way operations (traffic) (JLTWO) on one roadway ^ 
divided highway should be a last resort (see MUf&^) and should'Be dbne'vvith soeciat 
care. 



of a riorrnajly 



When traffic cxmbol must be maintained on one roadway of a nomially divided h^way 
opposing traffic shall be separated either with portable barrier wall or Temporaiy Traffic 
Separators (see the i>es%ii StanOards, Inthx 614). The use oFstriping. raised pavement 
fnaiKers, and oompiemerilary signing, either alone or in combination is not considered 
acceptable fbr separation purposes. 



10.11.3 Cliannelizing Device Alternates 

it is intended that cones. Type I and II banicades, vertical panels, dnjms and tubular 
marl«rs be considered as alternative channelizing devices to be used at the contractor's 
option. The only exceptions to this are that tubular markers are not allowed at night and 
the use of cones at night is restricted. (See the Dssign Standards. Index ISOO & 914) 
The designer should not further restrict the options of chahnelizihg devices. 



Work jtone Traffic Control 



10-21 



^FL Number O ther ^ 

87064100 S07O 
0M# V600 



Qualified Product List (QPL) 

SlH.^^ RAISED REmo^REFLEClTI^PAVEm^ 
S706 Raised Pavement Marker 




Coraments A'^XA^ 

and 
LimitatkiDS 



S70M101 

Old# VS01 



5 970 



Coinments 4"X4' 

aod 
Limitallonsi 



Commeiits 

and 
Limltflttons 



S7064I103 

Otd# V503 



3970 



Comnents 

and 
Limitations 



3706^00 

Old# VS24 



8970 



StimaonrfoOS 
Tm: Claaa A 



Avmy Oflfinlson 

eSGSWdstHoMraidSt 
IL 60174-0087 
{847)847-7717 



Rqr'O-i-lta Square Siiouldar P^c-Toc rnc 



IBTOJaimspQifcway 
rHeatti, OH 430^_ 
(800)848-7025 ' 



TVper ClaaaA 



3M29OS0riea 
7>p«; Class A 



3-M Oemer Bkfg. 23S 3b^ 
SafrrtPiiui, MM 55i44;i000; 
(851)737-2933 



StimsonltaSII 
Type- Class A 



Avary pennison 

OS^VVtertHoHranlSt. 
NBes, IL 60174<j087 : 
(B47)647r7717 



AA-ARCn-PH 
I>|ia; Class B 



1870 Jamas Rai1(WQy 
Hoath. OH 43058 . 
(800)948:7025 



JB-1 (WM&Ylw) 
Typa: Class C 



Coinnients ff» x 6" Jiggle Bar- Channel Marker 
and 

Limitations 



Highway Caramles Ine 
P.O.Box 6506 
Yuma, AZ 85366 
(602)^&O241 



3ffi/1985 




6/14^2001 



»2fWZpO^ 




6/14/1883^ 




900.000 



eoo.ooo 



700.000 



1? 600.000 



500.000 



400.000 - 



300.000 • 



200.000 



100.000 



0.000 



RPIMi PERFORMANCE TEST 



12 

TIME (month) 



18 



1 




Time 
(month) 


Luminous Intensity 
gam = .2; beta= 0 
(mcd/lux) 


^^w^uuo 

Luminous Intensity 1 
gam = ,2; beta= 20 
(mcd/lux) 


0 


1531.6 


. 790.7 ^ 


6 


433.3 


283.9 


12 


278.2 


179.4 


18 


77.6 


37.9 



• R(i).2?l!S ': I 
y RQ) .2/ 2oJ ^ 



24 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFER£NCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents wUl not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



